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second hand writer. The electronic conference apparatus
further includes a controller configured to generate hand-
writing imformation based on the sensed touch point, and a
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ELECTRONIC CONFERENCE APPARATUS
FOR GENERATING HANDWRITING
INFORMATION BASED ON SENSED TOUCH
POINT, METHOD FOR CONTROLLING
SAME, AND DIGITAL PEN

CROSS-REFERENCE TO RELATED
APPLICATION

This application claims priority from Korean Patent
Application No. 10-2014-0133167, filed on Oct. 7, 2014, in

the Korean Intellectual Property Oflice, the disclosure of
which 1s incorporated herein by reference in its entirety.

BACKGROUND

Field

Apparatuses and methods consistent with exemplary
embodiments relate to an electronic conference apparatus, a
method for controlling the same, and a digital pen.

Description of the Related Art

There are various ways for performing a touch mput to a
user terminal apparatus. For example, the user terminal
apparatus may sense a touch nput using a hand of a person,
or sense a touch mput using a digital pen.

In the case of the touch mput using the digital pen, a
technology of sensing a region touched by the digital pen has
been developed, but there may be a problem that a natural
feature given by an actual pen 1mnput using an existing pencil
or an existing ball point pen 1s not provided. Meanwhile, 1n
the case of an existing electronic conference system, people
have confirmed handwriting information input by using at
least one user terminal apparatus (for example, a laptop
computer, a tablet, or the like) through a display apparatus,
and have performed a conference. However, 1n the case of
performing the conference by using at least one user termi-
nal apparatus, whenever the conference 1s performed, the
user terminal apparatus should be connected, which may be
troublesome.

Theretfore, 1t has been need to build a system capable of
performing an electronic conference by using a digital pen
providing a natural feature similar to an actual pen nput.

SUMMARY

Exemplary embodiments address at least the above prob-
lems and/or disadvantages and other disadvantages not
described above. Also, the exemplary embodiments are not
required to overcome the disadvantages described above,
and may not overcome any of the problems described above.

Exemplary embodiments provide an electronic confer-
ence apparatus, a method for controlling the same, and a
digital pen 1 which a plurality of users may perform a
conference by using handwriting information sensed while a
user actually handwrites the handwriting information on
paper.

According to an aspect of an exemplary embodiment,
there 1s provided an electronic conference apparatus includ-
ing a sensor configured to sense a touch point of a digital pen
through first hand writer during a period 1n which handwrit-
ing 1s iput to paper through second hand writer. The
clectronic conference apparatus further includes a controller
configured to generate handwriting information based on the
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2

sensed touch point, and a communicator configured to
transmit the handwriting information.

The sensor may be configured to sense the touch point
based on an electromagnetic resonance scheme.

The electronic conference apparatus may include a plu-
rality of sensors including the sensor, each of the plurality of
sensors may have identification (ID) information, and the
controller may be configured to generate the handwriting
information based on the ID information of the sensor and

the sensed touch point.

The electronic conference apparatus may further include
an inputter comprising any one or any combination of a
button corresponding to a display function, a button corre-
sponding to an e-mail transmission function, a button cor-
responding to a storing function, a button corresponding to
an individual transmission function, and a button corre-
sponding to a deleting function.

The controller may be configured to control the commu-
nicator to transmit the handwriting information to an exter-
nal display apparatus 1n response to a selection of the button
corresponding to the display function.

The display apparatus may display the handwriting infor-
mation based on identification mmformation of the sensor.

The controller may be configured to control the commu-
nicator to transmit the handwriting information to an e-mail
in response to a selection of the button corresponding to the
¢-mail transmission function.

The electronic conference apparatus may further include
a storage, and the controller may be configured to store the
handwriting information in the storage in response to a
selection of the button corresponding to the storing function.

The controller may be configured to control the commu-
nicator to transmit the handwriting information to a terminal
in response to a selection of the button corresponding to the
individual transmission function.

The controller may be configured to delete the handwrit-
ing information in response to a selection of the button
corresponding to the deleting function.

The electronic conference apparatus may further include
a motion sensor configured to sense a motion, and the
controller may be configured to store the handwriting infor-
mation generated up to a point 1n time 1n which a motion of
turning over the paper 1s sensed by the motion sensor, and
generate new handwriting information based on a new touch
point of the digital pen that 1s sensed by the sensor through
the first portion of the digital pen.

The electronic conference apparatus may further include
a near field communicator configured to sense information
of the paper from a near field communication module
attached to the paper, and the controller may be configured
to store the sensed mformation of the paper with the hand-
writing information.

The electronic conference apparatus may further include
a user authenticator configured to authenticate a user of the
digital pen, and the controller may be configured to store
information of the authenticated user with the handwriting
information.

The handwriting information may include any one or any
combination of coordinates of the sensed touch point, user
information, and identification information ot the sensor.

According to an aspect ol an exemplary embodiment,
there 1s provided a method for controlling an electronic
coniference apparatus, the method including sensing a touch
pomnt of a digital pen through first hand writer during a
pertod 1 which handwriting 1s mput to paper through
second hand writer. The method further includes generating
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handwriting information based on the sensed touch point,
and transmitting the handwriting information.

The sensing may include sensing the touch point based on
an electromagnetic resonance scheme.

The method may further include authenticating a user of
the digital pen, and storing information of the authenticated
user with the handwriting information.

According to an aspect ol an exemplary embodiment,
there 1s provided a digital pen including a first handwriter
configured to input handwriting to paper, and a second
handwriter configured to input the handwriting based on an
clectromagnetic resonance scheme. The digital pen further
includes a pressure-sensitive sensor configured to sense the
handwriting being iput to the paper through the first
handwriter, and a controller configured to activate the sec-
ond handwriter 1n response to the handwriting being sensed
to be input to the paper through the first handwriter.

The second handwriting unit may include a resonance
circuit, and the controller may be configured to activate the
resonance circuit in response to the handwriting being
sensed to be mput to the paper through the first handwriter.

According to an aspect of an exemplary embodiment,
there 1s provided an electronic conference apparatus includ-
ing a sensor configured to sense handwriting of a digital pen
based on a magnetic field generated by the digital pen while
the handwriting 1s input to paper with the digital pen. The
clectronic conference apparatus further includes a controller
configured to generate handwriting information based on the
sensed handwriting, and process the handwriting informa-
tion based on an input.

The handwriting information may include the handwrait-
ing and identification mformation of the sensor.

The controller may be configured to transmit the hand-
writing information to any one or any combination of an
external display apparatus, an e-mail, and a terminal based
on the input.

BRIEF DESCRIPTION OF THE DRAWINGS

The above and/or other aspects will be more apparent by
describing certain exemplary embodiments with reference to
the accompanying drawings, in which:

FIG. 1 1s a view 1illustrating an electronic conference
system according to an exemplary embodiment;

FIG. 2 1s a block diagram schematically illustrating a
configuration of the electronic conference system according
to an exemplary embodiment;

FIG. 3 1s a block diagram 1illustrating a configuration of
the electronic conference system according to an exemplary
embodiment in detail;

FI1G. 4 1s a view 1llustrating a configuration of a digital pen
according to an exemplary embodiment;

FIG. 5 1s a view illustrating an input unit including a
plurality of buttons according to an exemplary embodiment;

FIGS. 6 A to 6D are views illustrating examples in which
handwriting information input by a user 1s displayed on an
external display apparatus according to an exemplary
embodiment; and

FI1G. 7 1s a flowchart illustrating a method for controlling
an electronic conference system according to an exemplary
embodiment.

(Ll

DETAILED DESCRIPTION OF TH.
EXEMPLARY EMBODIMENTS

Exemplary embodiments are described in greater detail
herein with reference to the accompanying drawings.
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4

In the following description, like drawing reference
numerals are used for like elements, even 1n different
drawings. The matters defined in the description, such as
detailed construction and elements, are provided to assist 1in
a comprehensive understanding of the exemplary embodi-
ments. However, 1t 1s apparent that the exemplary embodi-
ments can be practiced without those specifically defined
matters. Also, well-known functions or constructions are not
described in detail since they would obscure the description
with unnecessary detail.

It will be understood that the terms “comprises™ and/or
“comprising” used herein specily the presence of stated
features or components, but do not preclude the presence or
addition of one or more other features or components. In
addition, the terms such as “unit”, “-er (-or)”, and “module”
described 1n the specification refer to an element for per-
forming at least one function or operation, and may be
implemented 1n hardware, soiftware, or the combination of
hardware and software.

FIG. 1 1s a view 1illustrating an electronic conference
system 10 according to an exemplary embodiment. As
illustrated 1n FIG. 1, the electronic conference system 10 1s
configured to include an electronic conference apparatus 100
and digital pens including a digital pen 110.

The digital pen 110 includes a first handwriting unit that
may directly input handwriting information on paper by
using ink or graphite, and a second handwriting unit mputs
handwriting information on the electronic conference appa-
ratus 100 through touch sensing.

The electronic conference apparatus 100 includes a sensor
that performs the touch sensing through the second hand-
writing unit of the digital pen 110. Here, the sensor may
sense a touch point mput through the second handwriting
unit by using an electromagnetic resonance (EMR) scheme.

The electronic conference apparatus 100 may be 1imple-
mented 1n a desk form, as illustrated in FIG. 1. Here, 1n the
case 1n which a user performs handwriting by using the
digital pen 110 1n a state 1n which paper 1s positioned on the
sensor of the electronic conference apparatus 100, the first
handwriting unit of the digital pen 100 may directly input
handwriting information to the paper by using the ink. In
addition, during a period in which the handwriting informa-
tion 1s directly input to the paper by using the ink through the
first handwriting unit of the digital pen 110, the sensor of the
clectronic conference apparatus 100 may sense a touch point
input through the second handwriting unit. The electronic
coniference apparatus 100 may generate handwriting infor-
mation based on the touch point mput through the second
handwriting unat.

In addition, the electronic conference apparatus 100 may
transmit the generated handwriting information to the out-
side, store the generated handwriting mmformation therein,
and/or delete the generated handwriting 1nformation,
depending on a user command therefrom. The electronic
conference apparatus 100 may transmit the handwriting
information to an external display apparatus 50 (for
example, an electronic board or the like) to allow the display
apparatus 50 to display the handwriting information, as
illustrated 1n FIG. 1. In addition, the electronic conference
apparatus 100 may transmit the handwriting information to
a preset e-mail or to a preset terminal of another user.

The electronic conference apparatus 100 may include a
plurality of sensors. That 1s, the electronic conference appa-
ratus 100 may mput the handwriting information through
different sensors per user. In the case in which a plurality of
users input the handwriting information through the plurality
of sensors, the electronic conference apparatus 100 may
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store unique 1dentification (ID) information corresponding
to the sensors together with the handwriting information
therein. Therefore, 1n the case in which the external display
apparatus 50 displays the handwriting information, the dis-
play apparatus 50 may differently display the handwriting
information per user based on the ID information. For
example, the display apparatus 50 may diflerently set colors,
transparencies, contrasts, and the like, per user to display the
handwriting information.

The electronic conference apparatus 100 may be imple-
mented 1n the desk form as i1llustrated in FIG. 1. However,
this 1s only an example. That 1s, the electronic conference
apparatus 100 may be implemented in a board form 1n which
it 1s attached to a wall or be provided 1n the wall.

FIG. 2 1s a block diagram 1illustrating a configuration of
the electronic conference system 10 according to an exem-
plary embodiment. As illustrated 1n FIG. 2, the electronic
conference system 10 1s configured to include the digital pen
110, a sensor 120, a controller 130, and a communicator 140.
The sensor 120, the controller 130, and the communicator
140 may be included 1n the electronic conference apparatus
100.

The digital pen 110 includes the first handwriting unit
inputting the handwriting information by using the ink, and
the second handwriting unit inputting the handwriting infor-
mation by using the touch sensing. The digital pen 110 may
include a pressure-sensitive sensor sensing that the hand-
writing information 1s 1nput to the paper by using the first
handwriting unit, and may activate the second handwriting
unit to allow the sensor 120 to sense a touch put, 1n the
case 1 which it 1s sensed through the pressure-sensitive
sensor that the user inputs the handwriting information to the
paper by using the first handwriting unit.

The sensor 120 senses the touch input through the second
handwriting unit of the digital pen 110. The sensor 120 may
sense the touch mput using the digital pen 110 by using an
clectromagnetic resonance scheme so as to sense the touch
input without being directly contacted by the digital pen 110.
In detail, when an induction magnetic field 1s generated from
the second handwriting unit of the digital pen 110, the sensor
120 may obtain a coordinate value at which the generated
induction magnetic field 1s sensed.

The sensor 120 may include a plurality of sensors.

The communicating unit 140 performs communication
with various external apparatuses. For example, the com-
municating unit 140 may perform communication with an
external display apparatus (e.g., an electronic board), an
external user terminal, an external e-mail server, and the
like.

The controller 130 controls an operation of the electronic
conference system 10. The controller 130 generates the
handwriting information by using the touch point sensed by
the sensor 120. Here, the handwriting information may
include at least one of coordinate value information on the
touch point sensed by the sensor 120, user information, and
ID information of the sensor 120.

The controller 130 may perform at least one of a display
function, an e-mail transmission function, a storing function,
an 1ndividual transmaission function, and a deleting function
by using the handwriting information depending on a user
command.

For example, when the user command corresponding to
the display function 1s input, the controller 130 may control
the communicating umt 140 to transmit the handwriting
information to the external display apparatus 50. In another
example, when the user command corresponding to the
e-mail transmission function 1s input, the controller 130 may
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control the communicating unit 140 to transmit the hand-
writing information to a preset e-mail account (for example,
a user’s e-mail account). In another example, when the user
command for selecting a button corresponding to the storing
function 1s mput, the controller 130 may store the handwrit-
ing information in the electronic conference apparatus 100.
In another example, when the user command corresponding
to the individual transmission function 1s 1nput, the control-
ler 130 may control the communicating unit 140 to transmait
the handwriting information to a terminal of a preset indi-
vidual. In another example, when the user command for
selecting the button corresponding to the deleting function 1s
input, the controller 130 may delete the handwriting infor-
mation.

As described above, the controller 130 provides various
functions for the handwriting information input by the user.

FIG. 3 1s a block diagram 1llustrating a configuration of
the electronic conference system 10 according to an exem-
plary embodiment 1n detail. As illustrated in FIG. 3, the
clectronic conference system 10 1s configured to nclude a
digital pen 310, a sensor 320, a communicating unit 330 or
communicator, an iput unit 340 or iputter, a storage 350,
a near field communication (NFC) transceiver 360, a motion
sensor 370, a user authenticator 380, and a controller 390.
The sensor 320, the communicator 330, the input unit 340,
the storage 350, the NFC transceiver 360, the motion sensor
3770, the user authenticator 380, and the controller 390 may
be 1ncluded 1n the electronic conierence apparatus 100.

The digital pen 310 inputs the handwriting information to
the electronic conference apparatus 100 by using the touch
sensing while handwriting 1s directly input to paper by using
ink. The digital pen 310 will be described in detail with
reference to FIG. 4.

FIG. 4 1s a view 1llustrating a configuration of the digital
pen 310 according to an exemplary embodiment. The digital
pen 310 includes a first handwriting unit 311 or {first hand-
writer, a second handwriting unit 313 or second handwriter,
a pressure-sensitive sensor 315, and a controller 317 or
controller.

The first handwriting unit 311 may directly perform the
handwriting on the paper by using ink or graphite. In the
case 1n which the first handwriting unit 311 performs the
handwriting by using the ink, the digital pen may include an
ink ball disposed at a tip portion thereof, and include an 1nk
cartridge disposed at a body portion thereof.

The second handwriting unit 313 inputs the handwriting
information to the electronic conference apparatus 100 by
using the electromagnetic resonance scheme so the touch
mput 1s sensed without allowing the digital pen 310 to
directly contact the sensor 320. In detail, since the digital
pen 310 may not contact the sensor 320 during a period in
which the digital mput 310 inputs the handwriting informa-
tion to the paper, the second handwriting unit 313 uses the
clectromagnetic resonance scheme, which 1s a contactless
scheme.

The second handwriting unit 313 includes a resonance
circuit for generating an induction magnetic field. In detail,
in the case in which it 1s sensed by the pressure-sensitive
sensor 315 that the user mputs the handwriting information
to the paper through the first handwriting unit 311, the
second handwriting unit 313 may apply a current to the
resonance circuit to generate the induction magnetic field. In
another example, the second handwriting unit 313 may
generate an inductance current through a magnetic field
generated by a loop coil included 1n the sensor 320.

Although the case in which the resonance circuit is
disposed at a body of the digital pen 310 has been 1llustrated
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in FIG. 4, this 1s only an example. That 1s, the resonance
circuit may be disposed at a pen point portion of the digital
pen 310.

The pressure-sensitive sensor 315 senses whether or not
the handwriting information 1s input to the paper by using
the first handwriting unit 311. The pressure-sensitive sensor
315 may be disposed at the pen point portlon of the digital
pen 310, as 1llustrated 1n FI1G. 4. In the case 1n which the first
handwriting unit 311 1s implemented by the ink, the pres-
sure-sensitive sensor 315 may sense whether or not the user
inputs the handwriting information to the paper by using the
first handwriting unit 311 based on whether or not the 1nk
ball senses pressure.

In the case i which 1t 1s decided through the pressure-
sensitive sensor 315 that the user mputs the handwriting
information to the paper by using the first handwriting unit
311, the controller 317 activates the resonance circuit of the
second handwriting unit 313. That 1s, the controller 317 may
perform a control to apply a current to the second handwrit-
ing unit 313 to generate the mduction magnetic field.

Again referring to FIG. 3, the sensor 320 senses the touch
input through the second handwriting unit 313 of the digital
pen 310 during a period 1n which the digital pen 310 mnputs
the handwriting information to the paper. The sensor 320
may include an electromagnetic induction coil sensor (not
illustrated) having a grid structure by including a plurality of
loop coils each disposed 1 a predetermined first direction
and a second direction intersecting with the first direction,
and an electronic signal processing unit (not illustrated)
sequentially providing alternating current (AC) signals hav-
ing a predetermined Irequency to each loop coil of the
clectromagnetic induction coil sensor.

For example, 1n the case 1n which 1t 1s sensed that the user
inputs the handwriting information to the paper by using the
first handwriting unit 311, the digital pen 310 may activate
the resonance circuit of the second handwriting unit 313 to
generate the induction magnetic field. The sensor 320 may
sense the mduction magnetic field generated through the
loop coils disposed 1in a grid form. In addition, the sensor
320 may sense a position ol the loop coil in which the
induction magnetic field 1s sensed to sense the touch point.

In another example, when the digital pen 310 1n which the
resonance circuit 1s embedded 1s present 1n the vicinity of the
loop coil of the sensor 320, a magnetic field transmitted from
the loop coill may generate a current based on mutual
clectromagnetic induction 1n the resonance circuit within the
digital pen 310. The induction magnetic field may be gen-
erated from a coil configuring the resonance circuit within
the digital pen 310 based on this current, and the sensor 320
may detect the induction magnetic field from the loop coil
that 1s 1n a signal receiving state to sense the touch point of
the digital pen 310.

The sensor 320 may sense an access and a touch by any
object that may generate a current based on the electromag-
netic induction, and the case in which the sensor 320 1s used
only to sense an access or a touch by the digital pen 310 will
be described 1n the exemplary embodiment.

The sensor 320 may include a plurality of sensors. The
plurality of sensors may have unique IDs, respectively.

The communicator 330 1s a component performing com-
munication with various types of external devices or exter-
nal servers in various types of commumnication schemes. For
example, the communicator 330 may include various com-
munication chips such as a Wi-Fi chip, a Bluetooth chip, an
NFC chip, a wireless communication chip, and the like.
Here, the Wi-F1 chip, the Bluetooth chip, and the NFC chip
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scheme, an NFC scheme, respectively. Among them, the
NFC chip means a chip operated 1in the NFC scheme using
a band of 13.56 MHz among various RFID frequency bands
such as, for example, 135 kHz, 13.56 MHz, 433 MHz,
860-960 MHz, 2.45 GHz, and the like. In the case of using
the Wi-F1 chip or the Bluetooth chip, various connection
information such as, for example, an SSID, a session key,
and the like, 1s first transmitted and received, and commu-
nication 1s connected by using the connection information.
Then, various information may be transmitted and received.
The wireless communication chip means a chip performing
communication depending on various communication pro-
tocols such as, for example, IEEE, Zigbee, 3rd generation,
3rd generation partnership project (3GPP), long term evo-
lution (LTE), and the like.

The communicator 330 may transmit the handwriting
information to various external devices. In detail, in the case
of performing the display function, the communicator 330
may transmit the handwriting information to the external
clectronic board 50. In the case of performing the individual
transmission function, the communicator 330 may transmit
the handwriting information to a terminal apparatus of a
preset user.

The mput unit 340 receives various user commands 1nput
for controlling the electronic conference system 10. The
input unit 340 may receive user commands input for per-
forming various functions using the handwriting informa-
tion.

As shown 1 FIG. 5, the mput umt 340 may include a
plurality of buttons 341 to 345 according to an exemplary
embodiment. The plurality of buttons may 1nclude a button
341 corresponding to the display function, a button 342
corresponding to the e-mail transmission function, a button
343 corresponding to the storing function, a button 344
corresponding to the individual transmission function, and a
button 345 corresponding to the deleting function.

Although the case 1n which the mput umit 340 includes the
plurality of buttons 341 to 345 has been described 1n the
above-mentioned exemplary embodiment, this 1s only an
example. That 1s, the input unit may include, for example, a
touch sensor, an audio input unit, and a motion input unit.
That 1s, the input unit 340 may perform various functions of
the electronic contference system 10 by using a touch input
through the separate touch sensor different from the sensor
320, a user’s audio mput through the audio put unit, a
user’s motion mmput through the motion sensor 370, and the
like.

Referring again to FIG. 3, the storage 350 stores various
modules for controlling the electronic conference system 10.
For example, software including a base module, a sensing
module, a communication module, and a service module
may be stored in the storage 350. Here, the base module 1s
a base module processing signals transferred from each
hardware i1ncluded 1n the electronic conference system 10,
and transierring the processed signals to an upper layer
module. The sensing module, which 1s a module collecting
information from various sensors and analyzing and man-
aging the collected information, may include, for example,
a Tace recognizing module, an audio recognizing module, a
motion recognizing module, an NFC recognizing module,
and the like. The communication module 1s a module for
performing communication with the outside. The service
module 1s a module including various applications for
providing various services.

The storage 350 may store the handwriting information
input by the digital pen 310 therein. Here, the handwriting
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information may include user information and information
on the sensor 320 as well as handwriting content input by the
digital pen 310.

The NFC transceiver 360 receives information on the
paper through an NFC module attached to the paper. The
NFC transcerver 360 may receive ID information and size
information of the paper. In addition, the controller 390 may
store the ID information and the size information of the
paper received from the NFC transceiver 360 with the
handwriting information. Therefore, the user of the paper
may be confirmed through the ID information of the paper,
and a size of a display may also be decided through the size
information of the paper.

The motion sensor 370 senses a user’s motion. The
motion sensor 370 may sense a user’s motion turning over
the paper. The motion sensor 370 may sense a user’s motion
for performing a function. For example, in the case 1n which
a user’s motion pointing to the display apparatus 350 1is
sensed through the motion sensor 370, the controller 390
may control the communicator 330 to transmit the hand-
writing information to the display apparatus 50.

The user authenticator 380 1s a component authenticating,
the user. The user authenticator 380 may authenticate the
user of the paper by various methods. For example, the user
authenticator 380 may authenticate the user by various
recognizing methods such as a fingerprint recognizing
method, an 1ris recognizing method, an audio recognizing,
method, and the like.

The controller 390 controls an operation of the electronic
conference system 10.

The controller 390 generates the handwriting information
by using the touch point sensed by the sensor 320. In more
detail, the controller 390 may generate the handwriting
information by using, for example, handwriting content
generated by using a coordinate value of the touch point
sensed by the sensor 320, the ID information of the sensor
320, the user information, and the like. In addition, the
controller 390 may perform various functions by using the
generated handwriting information.

The controller 390 may transmit the handwriting infor-
mation to the external display apparatus 50 to allow the
external display apparatus 50 to display the handwriting
information.

FIGS. 6A to 6D are views illustrating examples 1n which
handwriting information mput by a user 1s displayed on the
external display apparatus 50 according to an exemplary
embodiment. In detail, as illustrated 1n FIG. 6A, 1n the case
in which a first user performs handwriting on a first sensor
600-1, the controller 390 generates first handwriting infor-
mation based on handwriting content sensed through the
sensor 320 and ID information of the first sensor 600-1. In
addition, i1n the case in which the button 341 of FIG. §
corresponding to the display function 1n the input unit 340
1s selected, the controller 390 controls the communicator
330 to transmit the first handwriting information to the
external display apparatus 50.

As 1llustrated 1n FIG. 6B, 1n the case 1n which the display
apparatus 50 receives the first handwriting information, the
display apparatus 50 displays the first handwriting informa-
tion by a first color.

As 1llustrated 1n FIG. 6C, in the case 1n which a second
user performs handwriting on a second sensor 600-2, the
controller 390 generates second handwriting information
based on handwriting content sensed through the sensor 320
and ID information of the second sensor 600-2. In addition,
in the case 1 which the button 341 of FIG. 5 corresponding
to the display function 1n the mput unit 340 1s again selected,
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the controller 390 controls the communicator 330 to transmit
the second handwriting information to the external display
apparatus 50.

As 1llustrated 1n FIG. 6D, 1n the case in which the display
apparatus 50 receives the second handwriting information,
the display apparatus 50 displays the second handwriting
information by a second color different from the first color.

Referring again to FIG. 3, the controller 390 may allow
s1ize information of the handwriting content that i1s to be
displayed by the display apparatus 30 to be included 1n the
handwriting information. Here, the controller 390 may set
the size mnformation so that the display apparatus 50 displays
the handwriting content at the same size as that of the
content handwritten on the paper by the user. However, this
1s only an example. That 1s, the controller 390 may set the
s1ze information so that the display apparatus 50 displays the
handwriting content at a size different from that of the
content handwritten on the paper by the user. Here, the
controller 390 may manually set the size information of the
handwriting content depending on an mput of the user, or
automatically set the size immformation of the handwriting
content based on the size information of the display appa-
ratus 30.

Although the case 1n which the handwriting information
1s transmitted after the handwriting 1s input and the button
341 of FIG. S corresponding to the display function 1is
selected has been described in the above-mentioned exem-
plary embodiment, this 1s only an example. That 1s, the
handwriting information may be transmitted to the display
apparatus 50 while simultaneously being generated, such
that the handwriting information generated by the user may
be confirmed 1n real time.

In addition, 1n the case 1n which the button 342 of FIG. 5
corresponding to the e-mail transmission function in the
input unit 340 1s selected, the controller 390 may control the
communicator 330 to transmit the generated handwriting
information to a preset e-mail. In detail, in the case 1n which
the first user that 1s authenticated performs handwriting,
when the button 342 corresponding to the e-mail transmis-
s1on function 1n the input unit 340 1s selected during a period
in which the first user performs the handwriting, the con-
troller 390 may extract e-mail information 1n information of
the first user that 1s authenticated, and control the commu-
nicator 330 to transmit the handwriting information to a
server of the extracted e-mail account.

In addition, 1n the case 1n which the button 343 of FIG. 5
corresponding to the storing function in the mput unit 340 1s
selected, the controller 390 may store the handwriting infor-
mation in the storage 350. For example, the controller 390
may store various information such as the user information,
information on a storing point 1n time, and the like, as well
as the handwriting content.

In addition, 1n the case 1n which the button 344 of FIG. 5
corresponding to the individual transmission function in the
input unit 340 1s selected, the controller 390 may control the
communicator 330 to transmit the handwriting information
to a terminal of a preset individual. In detail, 1n the case 1n
which at least one individual terminal (for example, a laptop
computer, a tablet personal computer (PC), or the like) 1s
connected to the electronic conference system 10, when a
user command for selecting a button corresponding to an
individual terminal to which the user i1s to transmit the
handwriting mnformation among the buttons included in the
input unit 340 1s mput, the controller 390 may control the
communicator 330 to transmit the handwriting information
to the individual terminal corresponding to the button. Here,
the mdividual terminal receiving the handwriting informa-
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tion may display the handwriting information together with
a message mnforming that the handwriting information has
been received.

In addition, when a user command for selecting the button
345 of FIG. 5 corresponding to the deleting function 1n the
input unit 340 1s mput, the controller 390 may delete the
handwriting information generated up to a time at which the
button 345 1s 1nput.

Further, in the case 1in which the user’s motion turning
over the paper 1s sensed by the motion sensor 370, the
controller 390 may store, 1n the storage 350, the handwriting
information generated up to a point 1n time 1 which the
user’s motion turning over the paper 1s sensed. In addition,
in the case 1n which the touch point of the digital pen 310 1s
again sensed through the second handwriting unit 313, the
controller 390 may generate new handwriting information
based on a new touch point sensed by the sensor 320. That
1s, the user’s motion turning over the paper may be recog-
nized as an instruction to store the new handwriting infor-
mation in a new storing region and/or to display the new
handwriting information in a new display region.

In addition, 1n the case 1n which information on the paper
1s received through the NFC transceiver 360, the controller
390 may store the information on the paper received from
the NFC transceiver 360 together with the handwriting
information. Further, the controller 390 may store informa-
tion on the user authenticated from the user authenticator
380 together with the handwriting information.

Through the electronic conference system 10 according to
the exemplary embodiment as described above, the user may
share his/her handwriting content with external conference
participants while actually performing the handwriting on
the paper by using the digital pen 310. Therefore, a more
convenient and intuitive conierence may be performed
through the electronic conference system 10.

FI1G. 7 1s a flowchart illustrating a method for controlling
the electronic conference system 10 according to an exem-
plary embodiment.

In operation 5710, the electronic conference system 10
senses the touch point of the digital pen 110 through the
second handwriting unit of the digital pen 110 during a
period 1n which the handwriting information 1s input by the
ink by using the first handwriting unit of the digital pen 110.
That 1s, the user may digitize and mput the handwriting
content to the electronic conference system 10 while simul-
taneously and directly performing the handwriting by using
the digital pen 110.

In operation 5720, the electronic conference system 10
generates the handwriting information by using the touch
point. For example, the handwriting information may
include the user information, the ID information of the
sensor 120, and the like, as well as the handwriting content
written by the user.

In operation S730, the electronic conference system 10
transmits the generated handwriting information to the out-
side. For example, the electronic conference system 10 may
transmit the generated handwriting information to the exter-
nal display apparatus 50 to display the handwriting infor-
mation, or may transmit the generated handwriting infor-
mation to the external individual terminal or e-mail server,
depending on the user command.

Although the case 1n which the handwriting information
1s digitized to provide various services when the handwriting
1s performed 1n any region of the entire region of the paper
by using the digital pen 110 has been described in the
above-mentioned exemplary embodiment, this 1s only an
example. That 1s, when the handwriting 1s performed 1n a
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first region of the entire region of the paper, the handwriting
information may be digitized, and the handwriting may be
performed by using only the first handwriting unit 1 a
second region other than the first region of the entire region.
That 1s, the user may perform the setting so that electronic
handwriting 1s possible in only the first region of the entire
region of the paper and ink handwriting 1s possible 1 the
second region other than the first region of the entire region.

As set forth above, according to various exemplary
embodiments, a natural and intuitive handwriting sense may
be provided to the user during a period 1n which a confer-
ence 1s performed by using the electronic conference system.
In addition, various functions are provided by using the
handwriting information input by the user, thereby making
it possible to more conveniently manage the handwriting
information input during a conference time.

In addition, the exemplary embodiments may also be
implemented through computer-readable code and/or
instructions on a medium, €.g., a non-transitory computer-
readable medium, to control at least one processing element
to i1mplement any above-described embodiments. The
medium may correspond to any medium or media which
may serve as a storage and/or perform transmission of the
computer-readable code.

The computer-readable code may be recorded and/or
transferred on a medium in a variety of ways, and examples
of the medium include recording media, such as magnetic
storage media (e.g., ROM, floppy disks, hard disks, etc.) and
optical recording media (e.g., compact disc read only memo-
rics (CD-ROMs) or digital versatile discs (DVDs)), and
transmission media such as Internet transmission media.
Thus, the medium may have a structure suitable for storing
or carrying a signal or information, such as a device carrying
a bitstream according to one or more exemplary embodi-
ments. The medium may also be on a distributed network, so
that the computer-readable code 1s stored and/or transierred
on the medium and executed 1n a distributed fashion. Fur-
thermore, the processing element may include a processor or
a computer processor, and the processing element may be
distributed and/or included 1n a single device.

The foregoing exemplary embodiments and advantages
are merely exemplary and are not to be construed as limat-
ing. The present teaching can be readily applied to other
types of apparatuses. Also, the description of the exemplary
embodiments 1s intended to be 1llustrative, and not to limit
the scope of the claims, and many alternatives, modifica-
tions, and variations will be apparent to those skilled in the
art.

What 1s claimed 1s:
1. An electronic system comprising:
a digital pen comprising;

a first hand writer configured to mput handwriting to a

paper;

a pressure-sensitive sensor configured to sense pressure
that 1s applied to a tip portion of the digital pen while
the handwriting 1s 1input to the paper by the first hand

writer; and

a second hand writer configured to, based on the

pressure applied to the tip portion of the digital pen
being sensed by the pressure-sensitive sensor, apply
a current to a coil to activate the coil so that the coil
generates an mduction magnetic field; and

an electronic device comprising:

a sensor for placing the paper on;

a communicator; and

a first controller configured to:
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based on the sensor sensing the induction magnetic
field generated by the second hand writer during a
pertiod 1 which the pressure-sensitive sensor
senses the pressure, obtain handwriting informa-
tion corresponding to the induction magnetic field
sensed by the sensor; and

based on a user mput for transmitting the handwrit-
ing information to an external display apparatus,

control the communicator to transmit the hand-
writing information to the external display appa-
ratus.

2. The electronic system as claimed 1n claim 1, wherein
the handwriting information 1s displayed on the external
display apparatus 1n a size different from the handwriting.

3. The electronic system as claimed 1n claim 1, wherein
the handwriting information 1s generated and stored during
a period i which the handwriting 1s input to the paper by
using the first hand writer.

4. The electronic system as claimed 1n claim 1, wherein
the handwriting information comprises handwriting content
corresponding to the handwriting and comprises time infor-
mation on writing time of the handwriting.

5. The electronic system as claimed 1n claim 1, wherein
the first controller 1s further configured to control the com-
municator to transmit the handwriting information to the
external display apparatus 1n real time while the handwriting
1s mnput to the paper by the first hand writer.

6. The electronic system as claimed in claim 1, wherein
the handwriting information 1s displayed on the external
display apparatus in a predetermined color.

7. The electronic system as claimed in claim 1, wherein
the second hand writer 1s further configured to, 1n response
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to a magnetic field that 1s transmitted from the electronic
device, generate the induction magnetic field, and

wherein the sensor 1s further configured to sense the

handwriting 1input to the paper, based on the imnduction
magnetic field generated by the second hand writer.

8. The electronic system as claimed 1n claim 1, wherein
the second hand writer comprises:

the coil; and

a second controller separate from the first controller and

configured to, based on the pressure applied to the tip
portion of the digital pen being sensed by the pressure-
sensitive sensor while the handwriting 1s mput to the
paper by the first hand writer, apply the current to the
coil to activate the coil so that the coil generates the
induction magnetic field.

9. The electronic system as claimed in claim 1, wherein
the electronic device does not include a display.

10. The electronic system as claimed 1n claim 1, wherein
the electronic device further comprises a physical button,
and

wherein the first controller 1s further configured to, based

on a selection of the physical button, control the
communicator to transmit the handwriting information
to the external display apparatus.

11. The electronic system as claimed in claim 1, wherein
the first controller 1s further configured to, based on the
pressure applied to the tip portion of the digital pen being
sensed by the pressure-sensitive sensor while the handwrit-
ing 1s iput to the paper by the first hand writer, obtain the
handwriting information corresponding to the handwriting
input to the paper.
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